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I 

•If 

OJ 



n 





1 

E^-r 5 If f h S^tt^t- 5 1: y h BB^j^ft^n: 

h^ipH^s' ' ■ 

5* h f}ffi;9-n:ga:±33* t) t: v b a^»ffi:0--r % c i: 
W*JR 1 f3«©W^'^^^b*«, 

±iB^g=^Yb5aacD&K>cD»^«&tftat-s^^Ybi8igjK 

±13 a ® tr b Sga i:±iB?J^^bliS»(i»-:3VNrt:^tr7* 

±131^^:' hBB^ft«txg-ew-^$nfeiB^tr«y ha©8g 

fats ±l3a^t^^' b!ISfi0^i:bT*«>^ix**!)lf 
V ba*±fBtf^:^-m?R^::if^^,r5,t^>y f'SE^xg 

xfnijilB^ iia&iiEia-tic: k^i^t-rs. 

[iS*iH5] ; .1^:^.:^i«^tM1-f?^{biaiSO:tK)©B 

igtr«y bssa^m-is-i-sxei:. 

t^fcBxifli:, 

±i3B«if ^)^at±l3^§^blisata^v^T tr^^ 

±f3tf <v hiE^imx?lT-tt»^ixfcE:»-l^>v hfiOi^ 
^fPi:^ ±B3a^tr^^ b«g;fi©lli:LT5l^4«)e>n53§?>3t: 
<;/ haS±.fBtr7':*tifRfcSB2^1-Str'V hBE^xS 
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2 

±SBt:'y KffE^xgtt, ±l3tf7^:^«®{cBffi^f-5 • 

10 5/ haS±i3tr7^2!-tt$ak:BE:9-^«)fcK)t^±i3tf';' b 
±l3$iJffll^® ttv ±13 tr b IH^Itff ^ST- ® ±13 br5= 

v^■rajiS«Jl^:ft^J^^p■rs fc*i!^fc-r SHi^^^^b^ 
[iS:«iB7] ±l3t:'>MB^tt»^^tt. ±I3$|JP^ 

20 Cfc^!|^i:-rs«5Ka6sBtt®lli^^^^bSeo 

im^m 8 ] ±f3 tf h iB:9-W-»#IStt. ±i3$iJ^#' 
©oftiOTfcit), ±l3Vf7*:^t«#8»3lD-W'^^;i/^feDt:: 
siB^-rssf? t) tr^i* ^«{^±^*l9!»sdfc**Hf»^:■^■ 
[ii*«9l tr7=:^tt$atcifSf?f^ibj!Qia©fe«)®B 
«ibr^/ Msai:, i!^^<b«i«©iim«*^-r?5-^<bjiis 

' v±83lf hiffi^tfr#*ia-Ctt»^*tfeffi^^^ 

>y ba^±l3tf7^:^«^K:ffgH^i-5fc»t:±IBlis^ h 
±B3.tf v. h E^W^*® tt;4^J-|3«iJ»*®<©«HiK * . 

>y ^S^&±l3t^7^2^tS^^::flE:0-rsfe«)t:±83t^>i? h 
t) t>y baic±IS&iS:ttSc:i:^fe1^mi:-r5Bi^??F^<b 

[»5Ria 11] B^tfy ^i^g*i:^f^^bli^stcs^ 
50 v^•^:^^7^:^^i^BK:ffi^■r5l^y ba&s ^«)llFg$ti.T 



( 3 ) 
3 

b a * JifS br^^sf tf ^tcSlB^Q- L T & ixti M'Ti^'T'^ 
^ S IB® LT s d i: *!|^ i: 1- s i3^ii#. ■ = 

1 21- - ^:3- 7 T«iJ|®#^ff ^ixfeE 

i i:?£it^i:^^iif«ii 1 1 %m.mmm^.: 

■ ■■ ■ ■ 

•r ^ t: h ffi^fiiLs* v' ^ toSf s * v n a ^RF-^-fbiita 

15] ±fiB If 5/ b iB^tt»X}lT'7?a- bV^ 
iy 7 T^iJIS3&sSlfT$ixfcBlffl3fel8!i:< EHtMU-Cs ±13, 
tr ^y^^SaH^9^3fcStt±fB*..^)^;b5^^y^;^M CI t ■■ 30.1- 

*1^is:^'5-W*»li34if3«i©iii^e3ilS3?=&i ■ 
[Sf^ffll 63 ±l3tr«> fSiB^aigttx ±IBtr5*:i- 
1 ^>{ ^)^,mz D lcWBBt9-^5* t) ^; KSK:± 

So -i^^r 
f«!B<a»«teJtti«3o«.-^5'^ .'V --X- ; : 

[0:0 0:a;]v-. ^ ..jcar;; - ■ 

W$li-^Iiil»4?-^^b?&^t5^BMtftcg3gl«ii4:MtF 40 
[ 0 0 0 2 ] 

tr7^3i-ffi«<£7=-< i;^;i/tr5^:t5^-f 

(Digital Video Disk : DVD) -^fcTT^sl-CD® 

u<Dmm<Dn^immm (Difficulty) <&alJ«b^ 

7^-i»c:i:fctf'y MB^ (WTx Bit assign) rjlOaS: 50 
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4 

*o 3£Dai>rj— K:SS%2-'^;:^3i>a-7*-f > 

[0 OO 3] mXM.. ±135^ -f 2^<J';i/lf7^;t5rW;^i^ffl 
ic, ±IB2y^;XJi>a'-7=-f.>ir;58c?feggffib.Tx t^^^: 

«;«?!1SE2 3^c:^i^■r. ■ 

[0004 ] la 2 3 t::^3V^■C^ tr7^:^at>p.— KOftiJ^ 

Sfrd CT^sJraie^p— K 3 i<> D— ^ 1 0 ^±^ . i/T^Th,- 

by— >> 2<&:frbTg!M$.*l-CV>2). 

[0 0.0 5 fa > h D— a 1 

C: CD tf > 3-- X A V ^ T |4 D y D ©:^— 
:tk ^jS:if>^ a — fc V ^ s> > 3 — K i/:^^ A fc: 

[0 0 0 6] COtf5^:^ai>3— b'e^>^7^A©:R{*«^k:-; 
*rbT!tt«-m«v.enc fcV^^ 7r 'f ;i'K:.<fc-3tlf7*:i-. 
^>=i— Klfel*?fe«^.bTV^S. *bT, l£7^3J-ai>rj 
— K 3 > b B 1 0 <B!I*> tt, :t > zj - b*ifS«© If v , 

bv^.b 'J— Kt^^v^iJ^ b7ii(,>?: (HDp), ^S: 
ffi»36?iJCgfig|.b.^.33S^ifcte3ia«tt|BSlRl±*^^^^^ 
fevRA I D 1 6 (Redundant Arrays of Inexpensive - Di 
skes) ±»c:»& ii* ixfe;?' b* V ;^y ; adr i: . . >;3 -r^ br; a 
iig^©tf >;;sb:^ bU--Ai)S2^--7?^ 3^•^*^, ^{::ici.— 

[ 0 0 0 7 yi^pr:^3L>zi— b*3 > b D-^ 1 Ottv 
•7 7 -f 3b;i/^— tf ^ y^—y x— ;^Graphical User Int 
erfece: GU I ) 1 li^yM^^ t: f Hffi^tt^«P ; 

^SP:1 !-2;.-fc s: C ©tf V b E^tfrSCgU 1 2 fggp© H b 13 
^ttSJQ.SIT'D A ?fe||ff M PE Ga: > 3— vK n 
>:bD-^ 1 at, 7*.-f.$^^;UVTR3>bp-7 1 4 

[000 8] a.— tf tt, ir^y^ ij)\,a.--*f-i i/^—y 
i-;^ 1 1 ?fefflv\ if y bBB^St^gSl 2©±fB7-Di^ 
^ Ai:, MP E Gji>3— /5''3 > bD— 5.1.3 ©3-p© 
7"D ^5 A^^S-r 5 CI i:*ST- D V T R 3 
>bD-5 1 4t.gST-tS. 

[0 00 9],MPEGai>a-b*3>bD-^ 1 3tt, 
±m^y bi2t9-W»ei5 1 2|*)g|5©±|3tf biE^tt»^[l 
my-ti^r^A^mtrT^tPii::. MP EG3i>3-<5r i 
5^$lJffll.f -So tfc, DyTR3>bD-7 1 4ttDV 
TR 1 7*»JfflJ-rS. dCDVTR 1 7H:MPEG3i> 
3-^^l 5lc^g$^bT*?), MPEG3i^3— ^5^1 5{i 
3i>3-b*bfei@^?fe^^1-Sfe4i>t^:^iJ' 1 8K:^^ 



( 4 ) 

5 

[0 0 10] MPEG3i>:3— ^ri S^tt,' ift^MM^' 
Sns 7 U-Alf^n^itm^^ 1 i^^-V (Intra:Cbde 

(Predictive Coded) . *3fe©W;&lRl®MlfeA^& '10 

^•fbHI^^Btf^^V (Bidirectionaly Predictive CoS 

ded) *MVN-t^ t;5^:t«^*ffiiii^?-^'fbi:.-cv>s. 

D 2 4 IC iJ; ^ *5 G 6 P>-(Gi'dupof Pictures)- E - 

UT 5o' CDia 2 4 ^i*5V^T; G 0 P © 7 l/"-^ A|SN 

SiF-e.: PXttIlfi'^-V'0*©BKe7g=^-V'— •tf Si^v G ' 

o p ' I' t; ^ ^ ¥ <bm<omi(ov 

•Cfe'S'i- "■■^^ - ■■■ ■■■ ^' ' ■■ ■ ' - ■ -l '' -' -'^ ^' i 20-. 

[0 0 11] S^©tr7*:;J-ji>3-^Ki^;^^A©a»#tC-P 
WT El 2 5-® 7 D — ^ V — h ife^MU't IffiflBf » ' 5fe 
■r^ :^7=^^i'5^S l 'e^ >'-?-^/t*f +fzi> M3— -7 liP 
t>^«y K»7^>5^ 2^ST-h:v^5i-lCf!|:»)^t:!Sli\^ 

*©^^ :;^^<i;-Z'S:2^eM'PEGi>:.': 
3— > h O?-- V 1 3 A^MP E Gcc>a— ^2 5 J 
oiCin:>=J- KI(^**®4f^fb»S« (Difficulty) 
M-r^o CICT-tts #lffl«©tDGfiiJ^«>#><^^ 

[0 0 i 2] ^|«®Difficult^®S!l^«iy,T®ide:ff- 

Mi* Ebi'i^^n'-^yi^'S^^n-UTv -D'y^R 1 7 1 
<t o t:f?^$ nfc tr7';i-ft«©s!?F^<biisk^iBI^'r • 

[ b 0 1 3] c: :iT-av W-fb©l^{cSWX7^ ^' 7'» 40 
[0 0 14] iJjfc. ;^7^>v7*S3-t-{±N X5"y7'SlT- 

$nfc^tf if 9^i'-®^?^^bli^e[o;*;#^ fciES 

MPEGj^>3— 1*3>bD— 5 1 3i)«e>j»>ffi^tt# 
eUl 2|*iei5®W^rP^^A (BIT./SSIGN) %||f5U 50 
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: target) ;®S^tt# 



[0 0 15] -^UTv c:o;^7^^3^7'S 3T-®tr\y>E^ 

<£MP E G3ii'3..-riJ^.l 5 ^Cfij|5$^^■C>^?. D— 
:3-^ffi*®llSl;:ikr3t3.— tf t^JBr^-t i. ; 
[0 0 :1 6.] SliSfcttv ;^7^^> I/S 4fv ±fBtf >y hpB. 
J;i)=H.^/ h:^:KU— ASrR A I D 16 fc-tb;tlb:fev> 

X. ■ m^<D9mfi&mt:m^X' ^ s y\y\i^-'e-\^ (pt . 

eview) *fTn5T.V^-^1fr-**iB^*^x«:<;^ ' . 
[0 0 17] ;^7^«;'7;S:5©IBfi[i!FMT-iaeKPt3Stf^ 
V^i®-&{C«=J^7^ y 7*8 -e-t 3l«^*s MP E G^Oinr-J^Tl 

;:<5^.«7?S « fciii;»s ; BII®©#;SSSia^®;V: 
feiijH^lEofcto® * i^^f -s^-f X:f^lS*fT-p t: *^;?> si ^ 

[0 0 18] ■€®^^ l^^y'^yS 4\ZM*>^ JjT.i'-^H 

X 1/ fcgp^^ T't' t? 3. — bt X X »^ rT* s 5 xmw^w ■ 

^ b. ^'^T ©g|5:»i^ ^.Itn^i^ 7^ 7*^ .6 ^. 
<$i®a: i/O— ^&MP.E=G3:.>3— 15 fclgfi** 

ji>3— KiissTJfestr^' hx ^^;-Aa:^ ,s^v^.y 

T'S 7 7? SCSI (Small Gomputer System Interface 

ey mmxm.t$t. r a i p i. e ; , = 

[ 0 iOM- 9 ] ^ 'y'3??S 6.:C®:t > 3r- IfTfitit. 
>n — KnvhD— ^ 1 0{i±Mb*;<fc'5^^ > 
i^*«?B** >v b '7— ^^S*T*Xr-/^^>'M';^f =J >: > D-; 

-7 iki^^.-rsi.-.,-- < vs 

[,0 0 2.0] i®ia2.50;^l3t-5=--y— H^fe^^ X 
T\ fltCs XT^Af T^S 3neMPE,G j;>:3— K3VtK0 

®.br->y ;higE^w»Ki^-^'**^jas2 -^ev^i^ 
[0 0 2 1] x^@fi®fp*e.w*Kfjt)^ 

^te.nfcbr'V bi^S (QTY_BYTES) «;'ct:>;;M>' 
— V (MAXEATE) *$X^>'^r^>'^'f 1f r3> 1**^ 
Ji^^nSo CltllC*rbt:> MP E GJ^yn— > b 
D-^ 1 3:(±. ±fBlf ':^ME^«-©SSl 2WSI5©l5:y K 
iEi^ttffT'P^^A^^^fbs «::»cH;>y h V-b (MAXR 
ATE) WTIC^?. ctat^^'M'^AP^fc^t^'^ MS (USB_B 
YTES)*5l^»^ Cloaif'tGOP©'^-;'^ (GOP heade 
r) tj6JS5&try ^IS(TOTAL_HEADER)*§|V^fe^il^:^ ±. 
■t*:®.7;l>.- e> ^'--y l>l8t®^© iSfit ii* 
SSUPPLY_BYTES<&#!±S-r 5 . 

[00 2 2] ^ bt , d ©SUPPLY.BYTES®::*: t $ CiR* 

hS : target) %BB^-ri>o :^-COlf^^y^©S!JS"r 
bfv h»OJS®W* TARGET_BYTES iifSi:, SUPPLYJYT 



{ 5 )^ 
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BS TABGBTJYTES 4§|V^fciB:ASh:>y MB^t-©sS!5 
t)» (RBMAIN_BYTES) t&S. . •: . 

[0 0 2^=3 3 c:®x5^»>ys 3-c©t;?; vm^mntsm 

" USB_:BYTBS = min (QTyjYTES. MAXRATE 



[0 0 2 5] CC:^-ev<NTSCOlgv^<^KTil/8(bits)/30(H 
z), PAL©S#l/8(bit8)/25(Hz)Tf 5. . * fc/ totalLf 
ramejiumber {±x,>n— }«t'?>^tJCD7 l/— A^Sil^ mi 
SUPPLYJBYTES = USBJYTBS 

[0 0 2 7] ^7^>y7'S 1 2f±B3E2 5©:^ 7^ 

v^S 2(Dn^i^mmm. (Difficulty) (DM^X-W^-^ 

m^<Dfsiz. «t-&Tsa«$nfesiiM8icDD'C«-^»,g<<! 

[0 0 2 8] :z<D:^7'^yyS 1 3T-CD->— >5=-3i>2;^ 

*{'faisiA*«gi6fc<Rriiii¥8r2'7.4 o 9 4 
[ 0 o ?2 -9 :] v c © rismm^mmms j m 'm^mmm- 

' • ■ ■■■ . i- ■ •■ i 

[0 0 3 0]-^ hX. i^—^ifi^-ty^ Wfe'^fcibTtfttB 
[0 0 3 1] ■iO>^7^»S>>^S 1 ^VT"^— (CH 

. DIFFieUL'n:;SUM = S.difficulty: - 

[0 0 3 6] 0 2 8tC4^V^T^ GOP_TAEGET©«/h<a<&j!iJ 
B = GOP_MINBYTES 

[0 0 3 7] ;^7^':;7"S 1 8f> G0P^{4© 

Sy = AX Zx + Bxn 

t J: »3fT^o i:iT% Sy = SUPPLYJYTES, 2x = DIF 
GOP^TABGET = A X GOP.DIFF + B 

[0 0 3 9] •^©^. 2 OTn ^GOPrt-^ 

^\^^^.^-0^^imm@. (Difficulty) }zm\:,tzV. 



. [0024] i5fey>^5^ v T-S 1 IXrtt. ±M bfc J: 5 

tf^y hg!(USB_BYTES*v J^— >>t-f--tf n > h D— ^ 1 . 
A'€)#iL ?>*T;fet:«;^ b^aOn.BYTBSi:. 

X KT x t6tal_frameinuaber) ; 

r---^i.:.-.^. ■ : ^r.-j;--- (1)-. v^-:.. ■• .-.,1 
n(s, t)M^ sH- i Viv.^ mWiX S^S.oj. „ ; 

[0 0 2 6] SUPPLY.BYTEStt. ±BB ( 1 ) SCf * . 

«)feUSBi:BYTESA» & G OP ©'n v ^^THjJj® jEevf .j» fhSflOT . ] 
AL_HEADEBS§|VvTv/ .-; • 
TOTAL_HEADER.'.- . r • • ?. •('2:). : 

9mz^ 5 1 1^ 'f^^^ -f it:* SES u 0 X go 

Pft*«ISiJ:;S.ic.; . ••* x---. •• ••■ ' , i /:.T: 
[ 0 0 3 2 ] J:;d *i;^5=^ r S l 2 , vs* 7;s i- - 

Blf>^:^W*/©^K«!S3W^fT*i*t^fc. iRF^ibjlB« 

(Difficulty) «iJ:^^© -^J' ^f. . 
fe . 5^ IT' S :lr4 7^ "i* TTiSst-S .X* S!S^©, t? ^- .. 

^ ^^.^^ r »c-&t3^;teJ5,-i-^bl8^S[©fil te^Hyf^^^ 
t:** ■K7t;«!>^s 1 ;4>>^;^7T-«-:^:5.fi 5X'(D^^1b^m 

:7'Sil|,6i<ti:^5'»y.'r'S 2iQ«7?-SvK^'rfh*;--r:#^ 

[ 0 0 3 3ijmt*miz\i^<^7.y'^TS.l^X'&GQ-PM;: 
©?5^^bliaa©IPT-.feSG0P_DIFFSaCffi.b. 

S I 7.^-:^;^r-y r Svi .9 l3v«fc t)s;;ai>^^ 
O P#tt® lfw h.aiitn^'Cft (GOPJTARPT). i^E^t: . . 

[ 0 0;.3 4 ] ia 2:;8 Jis )60PJ)IFFfcG0P_TAEGETt 

■r 5 * -p J: *.ia#&iii»*s^-r0T?fe d ^ ^ii!|:^.G0P^T.-, 

AaGETvJ<fll)lX$-G0PrDIFFi4:}U^r>V*=j^+B.^^^^ 

VY§ o c '■. '0- > • . i. s , ■ r.f • ; .• ' v ■. 
[Q.0 3 5 ] )S:4bV^;^7^f ;?:S l,7;fT?:ttv..^:TC?1f ^^'. 
-^©^J^-fblt^iS (Difficulty) ©^Sffi*. 

© (4) a;©i3fc:. 



20 



30 



40 



50 



• • • (4). , 
FICULTY_SUM , n G0P©J^g!5T*feSo 

[0038] ioT A = (SUPPLY_BYTBS - Bxn)/ DIF 
FmTY_SUH fcfeS. i-Sfc, &G.OPScp*-y«i»> 

att^ y^T'^yys 1 9-Cs 

• • • • (5) . 

•ybsa^^ffd. GOPi^-e©«if^.^i'-©iB^tt?gF. 
^^bita« ©;^§$K:it«ai$.*fcJ©-&fcH:v «T©. 
(6) i!;-c:$c»e>ti.*. 
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[0 0 4 0]' 

tariget(k) = GOP.TARGET. X 
(1 ^ k ^ GOP rtCD picture ») 
z^X'. ±l3t:7^:t^ttcDt1'{c«iiStliUv>. (gbb.diff 

SS^T 5 fztb. 02 8 ^^jf^^ Ji"5 ICx GOPlMAXBYT 

5. '«yvo^'-->!7'^y >M*)GOPi.MINBYTESX-SllRR$. 

Jl-So' - • • • .■.i:'"'."- - " 

[ 0 0>-4 1 ] :>^7'^/7'S 2 1 •eT?^-^ 

?g7^3— K^CD/t -y 7 tSSV B V(Video buffering v 
erifier)Oft#%ff MP E G tf7^:t®3i>:3-FBt 
0 ; . , . . ■ : OCCUPAMCYiUPCO) = VBVMAX * 2/3- 



diffuculty(k)/GOP_DIFF • • • (6). ' . • ; '.-.J; ; . .... 

[ O 0 4 2.] .:iCDiS^>'^ «J? 37 T^»<Dltit:Safc-:3.V^lC - 
E12 9^#^l>^tA**>lttWt:S. D VD<P-».^'.5'.S?Tlt'f; -) 
' 3CyBVMAX( 1 ..75Mbits) t ^t* UXx kS S £D 
«y 7 7—<0^ ^O^SifeOccupancyjupCk) J: 

10 [0 0 43] glS0C>0CCin>ANCY:il!P(O)B:*© (T) StSty! i 
S^-TJ^a t:, a^fit(^<0MT5ti\yBVMAX, * 2/3.V)*!.^7, s 



[0 04 4] 
[0 0 4 5] 



(7) 



.1 



r— ^«0CCIffANCYJ)0W»(k)(ii5?© ('8)r;iCT?*$n^^ . 3 , r 

V. ; i.^c OCCUPAMGY:i.DOWN(k).?:K»CCDPANCY_UP(k)-target(k) - i :. - • -iSi 

^•-- b0#^^;$'a(SYSTEM_SUPPLY)AsS»$ni)V 1-« 20 . [ 0 0 4 ;6 ]■;:-:.:. 

.v: - flCCUPAMCYJJP(k+l) = OCCBPANCY_DOmi(k) + SYSTEM^SUPPLYv • 



(8) 



" CM 



• (9) 



0 2 9t*5VSt:v OeCUPANGY_UPJ±>5^-7i7±®^^^^^^^ 
^(O^mo^it^^l^ '0GCt]PANGY^J)0WNH:<^^:7LtL©S-t^ 

>.y 7 TSatts 02 9 CD0ilJO:fe±K:±*»&afcffl^-r 

?. :^ tv 2i If h V - h tfp«c & V M5:if < 

[ 0 0 4 7 ] /t v 7 T ASWo ttvvtiifeo fc«^tStt> -'1 

; SYSTEM_SUPPLY = MAXBATE(bps) * KT 

[ly 0f5 iO] 03-0 \£GQV-m^(O^^V'^^^^'^^^' 

lB^t^■flt**5c:^£ofec?!l§r^■r. 03 0©. (A) wffi^ 

li^aWiMAXRATEiiJ^t#jS; b't^«)fe^-4'Jf fi); 

^^Tn 03 OO (A) t^-r[l],[4],[7]©ir^' 
=f-\—-t:\t.^ VBVyi«.y7T— ©TPfi"CfeSVBVMlN©fiS 
ST|5I■oTV^^>- 40 



[0 0;4s 8i] M»^:Vi^l^?2^5P^^rr(©7?— ^fivi^ 

[0 0 4 9] )B:*j> hr7':t©7'— ^J'fifcJSSbfcKv.KVr' 
-fbtycSYSTBM.SUPPLYttx. 5 

•••(10) ; ..V > 

[005 1 ] 0 2 7 ©:X7T iy 7'S. 2:;2 T?x V.Bi 

V *sVBVMIN%T®5>*: "f-^ — S :&tf G^P^©^5' fiS^fA 

V B V$iJPfi4iP;^;s:mi©^?-'y >^ V B VttiSt^^i 
fr bfci: l^©0eCUPANCY©«/J%fii!&0cc_minfc-r S fcPS- 
SJiiilT© ( 1 1 ) ^T-.^e-fe^n?). 

[0 0 5 2] 0GCUPANCYJIIN<VBVM1N ©^x 



target_adj_rate=(VBVSTART- VBVMIH)/ (VBVSTART - Occjnin) 



^ bT X G O P f*)©^^' — y b bT> . 
target=target X'target_ad j_rate 

h-ra c fct- G o p*tit-®si»*^f a . 

[0 0 5 3] f^tJt.x :^7^>.y7'S 2 0SV:5^v^^v:rs 
2 l<&abTx #^f>nfc^— 5^'^ Mf'Vhftttv GOP_ 
MAXBYTES$lJPfi-^x VBV©.'^ 'V 7 r — ©J^S'^ 5 J; ^ tffi 

^ b«c < TH:55; e.^tv^fc^^>x ^*6lc:fFliSI8»-c*»fciJ' 
-yy hfiJ:t)*)BiJilSb55:<-rtt:5:^3&V'>S^*J^bT 



50 



• . . (1 1) 

[0 0 5 4] -^Cfctox ±l3^«iM^©^'--'y'y>«0! 
iSig|P(TARGET_BYTES)B:x iSbfV M!®fi(SUPPLY_BYTES)- 
CMbT'J>«: <^ ?)x s!? t)(REMAIN_BYTES)4s^*bt b ' 
*VNx Z<Drz>sb. ±i3;^7^^y7'S 2 2T'©^-'y>> h» 
©0IEi!!!ia45je>StJ&:5o »® ^HiJAx ::^'Tv:rs 
2 St-frfcJxS. 

[0 0 5 5] iiitttv try MB^j*i&±l:fSfe«)tx ;^ 



( 7 ) 



11 
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[0 0 5 6] CCD^ljaS^GOPtBffi^rSfcftv 
<D, 7.7- zrs 2 7 T-fflv>:sfFfilMgiCDtfa*E 3 1 Stf 
03 2 iSg^-Tb 1213 2T♦^±^' Y=QX+Ei:V.>^if<ffiM 

f»#fflVNt V^*;' Xttgop^diff, , YB:#(S.O.P*(iK|lia - 
: . : S D=(GOP_HAXByTBS^B)/A 

! . ■• .Rii-QxD • .' ■', ■ . . ■ 

J -J . ■ . S y;v= Q><;(.S x-D >< ri) ., ;~ i ■ 



MO^<bS(G0P_TABGETJU)D).T- ^ 

[0 0 5 7] C®fFffiHS(K:43V^Tv. GOPcpS:^/^; 
Mi:fc:^§a'J>©gop_diff£5)flt<feDtf 5 i:^ GOPJlApY;: 
TES=AxD+BJ;.t)^ .. • • ■: ^ ■ . 

■ .. ■ •.• V. (1 20: ,. • :. V - • y ; 

• r • • (1 3) 



10 



rejiumber' t -f 5 ^ 2y=EEMAIN_BYTBS, S x =D1FF ICIIL 
TY_S!m'(x<D.),in^icturejiipbe.ir?.(-x#),^ v ,• :, 



( 15) 



[0 0 5 8 ] d %<\i^mtity:^i7i^^~-(D^m\j:. 

S:D IFF ICULTYlSUM'.V — {R^r-pictu . 

i - u ; ; ; - Q=(REMAINzByTES)/(jI)lFFIClILTYaSlJM'-Dxn)i 

GOP^^ ii^©sS^-?);cr)i^:--y 5^ h:^0^^fiJ*x>i rt; 0: i!i v: ; , 6 [ Oi) 5:9 ]j 2 0 cP^PGOPlI^^)^ 

GOFSJARGETV^ADD^QX GOPiiiif f+R : 5?: < t ■ ; f ^ f-^ — ©S;$'r^'J?* >« bT s/^l* CD^iSStt.v 7- p ^ 

target3dd(k)?G.0PJ'AR6ETJU)Dxdiffuculty(k)/G0P_diff , ■• ., . .i.: ,. , . ^ ..Uk 
, J ;;c-t ■ ; • • . -.(l- ^.k .-^jGOPi l^jO picture .:»>•>*,/. -..v. v •ns.C.I. 6.).t. : n r •. Ti'-- 



[ 0 iOf6.0ai5:^^ y T^S 2|4!TC«r^ftvS3!jS-T-^aj^^ 20;.; 

5 TJ'oi > 3 ^ Hiigaio;K ^s/. b h rU r- A R A I- E) 
g jitrT K V^^cQiaSfcw 7i:^:^ms^2 Brrm^^^r^s: 

*5 2: -5-2: tX'< :MU(Dmm<Dm U $ ■ •(??F^^blSS«) , 

. , AVERA6Ey.RATB=USB_BYTES/total_fraiDe_numbei?/KT 
[0.0 a^Jj •; . ■.-O .• . [ ■:>■■ :;;^.:-;v>:--i •• 
[^R9*?«l9ia^*afe^S-SM]*fe;d:5-esv#ig3^^ 30;v 

Sfc^rUTs target(k)5b**iMfl?JlS*& <*:^rc < Sfc ~ 
«), [a!2 7 (D^^t" ^/ r S 2 2 :fe 5 V B y CD^' ^ .«y.7 r 

iJV^•c> H3 3©<kd«:lliB^mlfc1-TfeVB5yys-5jvp^ 

K:*»v\it«.-\ v:'; • • i '.^Ja . ■ . . 4Q, 
[ 0-0:6.;4 ] * fe, ^ tJ GXD PIClNm :t#,< 

its. •€CD^5©G0PisVB VSiM^gl^Sdi: 

^■^fe-3fc*cD*Ss EI3 5t 

[0 0 6 5] *%Bm ±8BlltitC®i^>^T35:$nfet.© 



to p 64. ]. S<i^:r A -ff.ia l^ %b.;il< — #^t(A ^ 

VEEAGEJW^^kMASWTE*?aEV^tt)T^?©^^^ 

*fTdCfc*#i?.a« CCITn AVEEAGE_RATEH:. *® , 

[•0.0;.6:;2:] ;■• .-v.?, ■■ • ^'-'v^v > 7--'?;- 



- - .- -. .■ . - ■ ^-i- . 

[•0,0^6 6 ] - ,^ ., -^ftvv -i:s«^;.--r -.i^v 
[|»SiScfi?»i-rsfc«)0*®] *^«Bic^!ISiii'^^.t'fb 

[-OiQ.6 71 *fcs :;?^%?aic:^g-5iii^^^«^b:S',^{±v. ±'' 
[ 0, 0 6, sy^tz. :*»BjK:^i,iii^?f ^{b;5Sttv ± 



( 8 ) 



13 




< ^ ») ; w^imm&<D'i<^^^ g o p j: t) # < © t: 

h *fl S c: i: < S . 

^m.X' (D \fy^:tmm\^nt ?. t: > E^^o-asr v ^ - 
[0 0 7 0) kt:ii yi^^^i&m^mm^W'njms'^'^sJ' ' 

[0 0 7 1] *l6ISfc««ia^15-^^b^il'^;tt?"" 

>> ^m^mw^mifi. k^^-trnm^^^^ e'^i/'Sfc !? 20 

[do '7 W^^:^*^irafc«5l3^<^^l*I %I3^ 

[ 0 0 7 3 ] *fcv *^'Bjifc#sBiii^#^ij^^tt^ -ma 

teikt%!^^"'^ K.s^^ys >-*■:^C^;;^..S-,.:■ 

[0074] <- v - 

[^«|i(^)liife^^ij^'iiAT^^ 40 

[0 0 7 5l'imm&(DMmit. M*«7=-f y^'i^UfT^ 

tr7*i3f7*> X (Digital Video Disk : D V D ) ^ 

2 >'t>^ J^>ri-7^-Y ><5^:7jffi^JRffl U^ii^vi-^^ Y^tS 

[ 6- 0 7 6 ] C10'vi'5*^3i Vb iMlBEl 



0-308942 



[0077 1 El 1 k:43V>Tv:,c:otr7^Jj-J^i^:3- h-i<X 

iE:»-|+SaJ2 2 i:.. If 'J* MB^I+l!tgP2 2ftt»^tlfc 
SB^lfs' ba©i^i:<: JiieS«t:-> hJ^»©Mi:bT 

fefi>t±i3if y Ma^ti^lfgis 2 2 s^jp-r a MP e g^i ] 

[ 0 0 7 8 ]:i*b-tv^ME'E G3i>ci— > bD— 5 
2 3 2 /^.x qJ^EtT '^ h Ui:^ b 3i>ar-7*'f >^^fe:fe i 

[0 on 9:] Sl©br5**ac->3— ]»2'>^^A^Ci5V^•r^ 
MPEGx.>3— b*n>>n— ^ 2 3{i^ br^y MB^tt.i 

[:0 0 8 0 ] MP :E-G3Q>a^ ,m>l> P-i^ KiiifcrA 
^-^CSiJW^ft^i. tT' V b iB^&t»g|5'2 :2>*^ 
gai&Wat^DiS-Srs ±130 2^-7^ mv^rCiSiia-r S^i' . • i.:; >> 

[{0^0 ;8 r].;5e^vX7='>J>>r^^^^^ 

tr >y K^USBjjYTESSsx J^— /^r-y^'TIf 3 > h P.-^-5 .l..£t 
-bMAXRATE^ffi^Tx ±83 ( 1 ) SS© J:-5t?««>®oC X 
' ^ LTv nili 1^ y K«®fiSHPPLYjyTES^USBipYTES*^5e^l; 
GOiP©W<><riCv«eJS« ' 
±13 (2)v^©J:a:l^:5R»«V - ■>::^:-.r . . M-.::-^i- 

[ 0 0 8 2 1 jfefc; ^;;^5=' ^y s^S 1^2 ^^-^.^^ s>.:r s li?5 fc* 
to ' 0 -8 3^ ^ifet^; i:^ 7^ IT* S 1 6 ~ ;;^^>y s 2 o y:. 

X >) > ±f3SUPPLYJYTBS^;^ ±i3^^<blll^SGS-:3Vv: 
T G O P F«g©# t:^ 5^ ¥t3SB^-r€> If h 

[0 0 8 4] ifefe^ >^7=-'yt3^S 2 1~;^7">;/7^S 2 4:;;; 
mf7.7- Its X5=' y >^ S 1 9 >^ S f 

2 0X% ±iaii^>'>Ba^tt»xST'W»*ti,fclB:»fl:©- 
«8ifPTAEGET_BYTES i* . ±13 S«S tf > J^«SUPPLY^BYTBS \ 
OMfc bT5R» ?>*t-53Si5 »3 tr >y haREMAINi.BYTES«:±l3v 
G0Prt©#ti^5^-\'fcSia^^S. -©:3cmtf'> V. 

[0 0 8 5] -f b•^^ ^Kbtf'^ MBt»-tf^SP2 21*, ± 

fBt:7**fli«fcj^ts tf y bia^iaia^^ mp e G3i> 
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tiX\^iW^ii,!lim(D^i^Vy- hAVEBAGEi:EATEi:S:*:l> 

[00 8 6] ±vthfzX^ fcv Ifti^-^y b hm^y:^ 
tt. - {S3®7^3 ^^<DV B V|tSt±f®SySTBM^Sl]PPLY»v 
t35i* t%';fi'target(k)Asffl^e<jfc::*:§ < «io 5 fc- ?i- 
«>s ±130 2 7 0j^7''>5»v/S 2 2 fc43lt*VB V®^^^^ 

;i/fe^f^%; #gB^I5tf ■*et:VB.vo5r3r^ hv^«y7 

[ 0 0^8 8 ]^^:Sj5■iS^3^:2.^^i43^'^•m GiaB;'2m 
«g£Dtr-y hE^^K:VBV$!JK$n;t:i:-rS. ioXv;.^ 
C CD G O P lis$? ») OSffi^ilDao?*^*» ^ WW 

mmwL<o^ii>^\$.. ±13 (1 2) (1 6) ^jcjsvvi 

T V> S 5^ ^ — ©?5^-fbiigS®mn 5£DIFF ICULTY.S 
UM\ t: ^ 5^ ^ —m. *pi cture^number' hm.^ ifi ?L^1z\y 

BEMAIN_ByTESiSBPPLY:iBYTBS-TAE6BT_ 

. [0 09 4] CICTn ffFfiSWiSliifeVvCs gOP©«;*: 
/^HT >iSteS:5«/jN©g6p^diff©{a.^D;fc b^; 

EECYra-BJYTES: #MMEAPj)X,.^^ 
BEMAIN_BYTES MAXRATE(l?ps) Jjtc^KT/IlTrX^ n' WlF©] 
RECYCLEjmS = REMAINJYTES 

hos&msHs-iiiT. svia8~ia9*m>Ti(ira-r 

[ 0 0 9 6 ] E 5 ~0 7 {± <; •y-'T ;i/«is$fl|iS$nT 

T% aiso©br«;/ bE^a^ (se) G0P 2k:vBv 
umm\it>^tz t-t^o t) m.(Dm^mK. . g o p 1 1 

^pmK:#<Otu; bi^HBa^bfefctolC. G0P2{C 
BWBV®^^J|S**ADt>SClfci:«:S.-•€■©^IS*^ 07 
t?^■r<t■5t^ ??^{bm^K©'jN$V^GOP 1 iDfeG 
OP 2©try ^S!l^)^T»©:)&i)Sii>«:v^i:V^5Mtem 
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Sg; VBV$lJRS©^x?/^>$:4?Cl^V^. SfJRS^nfeGQ^ , 

;i'-7'.X'©Jtxmi±iisasi#^:tv§i, ' . . • A'- 

[0^0 8 9] iCTNn35?!3'H^^>a$r^x.«E3k:5^b:A 
0 P ©»*5|E tVT- < S i. -5 ?3::S v; 1 G.Q P f t) 

■Sa;:f! ';'.7 i ■- •■ rJ- ih--.'>'-v •.- ' — vIx -ti .c^..gft,' -i' -; 

10 [0 0 9 0 ], * t> If 5/ b mcDnm^^-m nmitmks.^^. 
bfe A a *o^5© G o p V B v^jK^i^rti'^^s 



[ 0 0 :9 ;2;-] :^i::^Xr :L(DM^:^m^:p,^^p^, 
3:> :h u 2 3 ©$ijffll(z * 5 vi, ,1 '*)^<f^^kXy^4i'. 

I Oi Oi O' S Jr ^:t) tf b |!S(BKMAIN;i?YTES)H:> 0 4 izm 
:^T©lfi5'^^rH©*.-Tys; bOffi&TAHGET 
JYTESfct-S fes . ,^ - . y 

m (OmMMifi, ^<D (19) ^RZJ^ (2 0) ^K:*cSJ:.$^ 
fcvMAMApji^^bT-^ 

•So • ■ - ,-rv;. 

[.0 ,0,9,5 ].!BraAINJYTB§ i^s jfl^TECJags)^:?:, |T/RTj j 

-iS-r:.- ■•;:<21,;Q-)- - v ■■■ : ••. r - r . 
40 [ 0; 0 9 7] .innK^:b%?^ 8 -^011 Oii^lV-'f i^JVm 

, . :fe$ijiigbfe«^xfes. IS 8 {is!? ?) tr^; hm^m^^ 

■tc sS% t)S©SB^3:!^C^ GOP 1 tSlB^bfcfefet, 
GOP 2X•Wy^VBV©$lJ|®ASApt)5^:i:#fet)^f S 

.J:g3±IS©«:v>S^i:itt!tbT^ SiJISfc;*S . t.a. 
r s e t O^II*i*?/J>^ < , '5S»^E3ggltt£b:feV>. 
©fifJXJis ;, 0 9,fcS^t^ J: d.l^s GO P 1 1 * V BY ©$ij . 
. EASiD,i3:Sfe«&^ ite©1iH-< ^57;i,T-ttG 0 P 1 *»flBB:9-)bs 
I^Rr,$*l3& < *:.5fc«>> : OOP 2©^^-y 5* bSA*0 1 

50 fcJ:,!)^ .<27\;^ji;/p.-7'>f >ir©%il:3&xfes^ iib 



( 10 ) 
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[0 0 9 8] i®«lc.<J■9■^•■•^;^a*ilJl®^scl^:B:v 



10 



20;. 



GEjtATE)i:^^b miDmW^mbt^^ ^ ^ -t-iiJ y B V t 

J: S^JtSttfevVsi, © i: GOP_MAXBYTBS©*Jfeje 
Si,' GOPiHAXBYlTESfe' 

TAteET^^l.''^gop_diff©{(5&^>Jv^V 

[0100] l^bT'V b V— bO^ft^TT-tts ^ 1^3 

['6' i '6- if AVERAGE jAfBfeitf^^ 5^X5" 

- >:SUl'PLYiBYTES i USBvBYTES - TOTAL_HEADEB 

••Vii-i-,V..-. .;%c! ■• • •■ B=G'BPJIINBYlfES --■■=••■.■4 
2y=AX 2povf(x,p)+B><A ^ S^.'^li 
Sl)PPLY_BYTES, nH:G0P©i!®;3»T:- S& S » 

A =(SUPPfiYiBYTBS - Bxn)/ SpowCx^sp)- 

•WpJ.tai^e1^Xxpow(idipi£di*f^ 

[6*l'0 6] la i ^SKttihlB (2 6) •^•ig#^tt"5<g=# 

1 ~ C 3 ttP bSUPPLY_BYTESi:gop_diff (k)©Jg^l3G0P 
_MINBYTEST-*5B<&0.4k-^lC b^l^ p©<fiS:^^fc®-& 

[0107] CI Jd3>5fe0.8i: C 2 ttp&O.Si: 

BPAVBEAGEJtATE/MAXHATB ■ - * 
iiir^t. pli&Z) ly'^m i &(D'JC^^^t>}^^^ 40 

; ^-i--v'*i ; - i^=^o;iv -.- : •'(cf--J^^s*;;<;-o.5) 

■ > pi -i.2xi : <0v5i S III ^1 ) 

[01 0 9 ] ifffiSimt .tot, /J>^F v^gdp.diff 

iai!SOS>jVtfBN6PjlHBYTES)©ffl*:MteW^^ 

GOPJIAXBYTES = AxpowCDmaxi p^^^ 
B* =G0PJ1AXBYTES-Ax pow(t)may,vyp) 

. t:r. : - . :^ :i, > ^ : ) 

iV ■ .-.'i'T'. ; i 2y = Ax Spbw(x, p) + B' xn'^ - 



\.xmm^ix^M:ku— KMAXBATE)fc©IIMt|SbT 

;i/B:'J>«t < T^tri tt**.: VBy.>^>y 7 7:rlt»J?^ 
:fcV^T^ G O.P.#(StCiiJ,t).^X e.nsv-- b *%IMRATE , t; 

5 G O P ©J^^'— b^Tf=©v?ts» 
ife© G O P ©;^ ^—.h ^T?®^.^ V!* 7?^^fiO.**f!?«t < r.., 

*?>i- JiMWC G;Q;P.*iit©;^^ b *mpATE%g;x:5;8l/r 
.^J±'>3S: <3&S„ Cl©2: i:i»»^>AVEMGEJtATBJ;HAmTE* :v 
i>»3SVvJ: 5 ifelgv^ If ix' b h ©a^ > 3— K^#[ejti.}; 
V B V^t -V 7 T -SIJ*«JA» fes GOP »ift.lC.«|{.t)j^JC.6*lv. 

a«a«j5S:tr!v UBifl^^sttv #?-?:©GjQ;|^#;<Si;©vj:;- 
— ">iifl!AmTE©a®tii$imt:S fcJs=&S<^«l=<^^^^^ 'i' 

[SO: 1 052 s:t??; iajSMSF,fiil}|88IC©^J:fe|fe^^ ■vX=!Av|rj. 

X P0W(X, p)+B*ffl V>.?. . ;. S' C TN P0W(X, p){iv X©p^;[r 



[ 0 1 0 S' l i^ 



--n-;- H-2'i4i)t;r-u:-/;^;w?3; • • "^M; 

[0 1 0 4] <fcO-C;; : - ■ ■ : L V 

[0 10 51 dd-e. i 

.■■.>i;-^.'^;> v; ".;(2-6.>'F;^"^7: . V;:. { •,: 0 o \ 
Ufcl^tt. C 3 ttp&0;4 1 bfe^&T-fe 2...P©#[*^'Jv 
$.Vv|Si?v :gop:.diff ; ©iJ>J&v.>^ 

RAGE.RATE'^MMEATB© HIK' t Uis : ■ J?,>'5l>r^ If jfe^'fefeJi&vbj 
rO l O 8 3--r-:^tt>jfej (-•^■' -^UMJ;.':': ■■■ •■: 

m 16 fc43V^Tv ptt^*ttx .- ." - 

•••(28) 

sc: i:*>qllfe-r-j&-s. c: ©:*»{:: J: !^^ :^-c®gbp_diff 
lc:*f btGOP_MAXBYTESWTfc«t S J: d «:^ffil9ISB:lil'P 

[ 0 1 1 d 3 £-c;.;*igj*;©gop_diff ^Dmaxt^S 2:^^' 



(2 9) 



( 11 ) 



19 
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(3 0)-.. ... ... : 



Sy = Ax(Zpow{x, p)-pow(D,p)Xn) +GOPJiAXBYTESxn • 
Zi-c; :Sy = -SUPPIY.BYTES, nttGOP.©Jg»^^ [:0 1111.^tpT^ - ;:vv - . 

A=(SWPLYJBYTBSrG0PiMmYTESxn)/(2pow(x, p) .- pow(Itoax, p)xn) . ,. i . :f.. - ; 

B'=GOPi.MAXBYTES-pow(Dmax,.p)x(SUPPLY_BYTIS = - GOEJIAP Z.^_r'-^-ri 
: : • • rs- -- ,. r :.p)-pow.(pmax,:;p)xn) • . •, I f.-;^ ■ . /..o .. :,.,•;•,.• ■.; •,( 3,2 )•. :. ...... .• 

fc^cSo r .: : • GOPCirtOUI^-.'f.^^Vlf -.y-bCDSE^figopJifii^et^^^^ 

L0aa?3];m^©C:4l4i^;giiB)j(3:H V (3,2.): , ««)SR^?rv.: v^ ^-?> ^-^ > 
^T^Sns4?*<b!SSfilc?*^**'T-:^^y .bSO^^ Qxpow(Xi p) + 8 ;•. v . ?.'v .i"- 



Ok t. UTJiiD $-^Ofe«?a^^« f G 3^ t);* 5f;;e> CM & *s r 

« ^ » t A ^> M&piwtp^p)=(6()pijiyOT 

0=expow(D,p)+BJ; t) 

■aQfl-; HV ^^:;|^^:Rs^^Qxpp»(Dip).•5•0;.ay; ^ 

Y^FQ;X;(p6w(^ii))-poy,(Djp)) : b> O^x^D) 



[:0 1 ix5l:f^1i.:;^m0^mi^^ 

^*^.fj^;r ss GOPJJ^ 

t X .(pyiApCTBS=A>fpo^ ^'4^ 
• • • (3 4) 

• • • (3 5) , 



fi! : v \ - ; -Sy^^Q^f*? f ir ; •.*;;^5;>5(3 !5)v 

[0 116] py^{j=>MxnKMjjnni^ ■ [0^1-4 ' i-iH^^^i^'iijJvi 

te;^Epow(x;fp)ttgppj«ffASD*iirCv^^j^ i;::-'^fc;=:s- l^4'::::.■v■^.^ •v 'i; -.r'''"'^-^f'>5%to 

(t=RBCYCLOYTES/(;y2jpQWCx, p) s p)xn' ) • • • (3 7) " 

, - ; GOP^TABGET_ADD = Q x(pow(gop_diff, p) -vppw(I)j,.p)) . v • Vr^ (3; R^^^ : ! v Mlr^j 

J vy target^4(k) ;^ GOP^TA^ 

,(1 feKi'.G(»?^^,F^^ ») 



[0 1 2 0] la 1 7liigt«i' b iSvg^xMiillffi^^^ 

V^ S . El 1 8 ttJ-IBia 1 7 fcMLT. sS%,.it:;% 
[ 0 1 2 1 ] E 1 .9 ^iiSK^»|^,^-7Tvhf^t^ ±i?Y==AXp, 



[0 12 2] EI2 Ittv B11.9CDB©fll?fe;»cS< 

L fcS^^ t)s 02 2 {t±%m 2 1 fc^f U-Cs sS% t) t: 

[ p 1 2, 3 ] ^-fe e, br «i/ .h - b o^{f r 



[0 12 5] :mm\i^m^mm^^^^M^i 

[0 1>2 6J„,-.:.. a,;, i. o " T--: - ^• 



21 



— H CD S ^. i: -r U — h i: 3J- v' 7=- ii L T $iJ 
[0 12 7] 7^3— bvt^/^rSiJKaibsllff^nfe 

ro'i"2 81 t:5^^««csia^-r^ 
ffi^-r v-> d « 3 § 2. . 
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